'I mpact' PI 687328) , crabgrass [Digitaria ciliaris (Retz.) Koeler] is a warm-season annual synthetic cultivar that is late maturing with a semi-erect growth habit, long leaves, and green stem and leaf color, predominantly Royal Horticultural Society (RHS) color chart scores 137A, 137B, and 137C (RHS, 2017) . Crabgrass plants are self-fertile but are also capable of cross-pollination and can easily reseed if managed to allow the plant to flower and produce seed during the previous season (Dalrymple, 2001) .
The cultivar Red River was nonexclusively released by the Samuel Roberts Noble Foundation in 1988 (Dalrymple, 2001) . During its history, Red River became the main commercial cultivar promoting the use of crabgrass as an important warm-season annual grass for forage and livestock operations, initially in the southern Great Plains area and now throughout the southern United States. A limitation of Red River is its mid-summer heading date that increases its maturity and reduces quantity and quality of late summer forage.
Impact crabgrass was released for forage livestock producers needing a later-maturing cultivar than Red River, but one that is also broadly adapted, high yielding, and with improved nutritive quality and good reseeding ability. Impact has an area of adaptation that includes the south-central and southeastern United States. Impact is particularly productive in dryland situations, but it also performs well under irrigation. Green chop, silage, and soil conservation purposes are also potential uses of Impact. Impact is adapted to both tilled and no-till forage-livestock production systems. Impact crabgrass was tested under the experimental designation NFCG07-1. 
Methods

Selection and Breeding
Evaluation
Morphological data were collected on individual plants (n = 100) from Impact, Red River, and the cultivar Quick-n-Big (Dalrymple, 2010 ) that were established during two different years and monthly transplant dates (8 May 2014 and 1 July 2015) on Noble's Headquarters Farm in Ardmore. Experimental design at each location was a randomized complete block design with 10 replications. Each plot of each entry within each block consisted of a row of 10 plants spaced on 0.75-m centers. Each plant was then evaluated for the following characteristics: heading date, growth habit, natural and extended plant height, flag leaf length and width, tiller leaf length and width, and leaf margins. Heading date was determined as the day of year from 1 January when three or more heads were fully emerged from the flag leaf. Plant growth habit was assessed a visual score of 1 to 9 (where 1 = prostrate and 9 = very erect). Plant height, both natural and extended, was measured at day of heading. Based on observations under a 5-diopter (2.25×) magnifying lamp (Luxo Corp.), we used a scale of 1 to 9 (where 1 = smooth edge, 5 = semi-rough, 9 = very rough) to assign a score for the leaf margins. Leaf and stem color were recorded on individual plants in the aforementioned trial using the RHS color chart (RHS, 2017) . Inflorescence length, number of racemes per inflorescence, spikelets per raceme, and seed size, indicated by 1000 seed weight, were also recorded.
Dry matter (DM) yield was assessed on 24 June, 22 July, and 25 Aug. 2010 and 15 July, 17 Aug., and 23 Sept. 2011 at Gene Autry, OK (34.17° N, 96.58° W; elevation 223 m). Soil type at the Gene Autry location was a Dale silt loam (fine-silty, mixed, superactive, thermic Pachic Haplustoll). In 2014 at Ardmore (Noble's Headquarters Farm), plots were harvested for yield on 27 June, 22 July, and 7 October. At Vashti, TX (33.55° N, 98.04° W; elevation 330 m; Anocon loam [fine, mixed, active, thermic Ultic Argiustoll]), harvest dates were 15 July and 9 Oct. 2014. Plot size at each location was 1.5 by 6.1 m, with a randomized complete block design with six replications. Seeding rate was 5.60 kg pure live seed ha -1
, and fertilizer was applied as urea-ammonium sulfate blend (34-0-0, N-P-K) at the rate of 112 kg N ha -1
. An early summer application of 2,4 D [(2, 4-dichlorophenoxy) acetic acid)] low volatile ester was applied at the rate of 1.12 kg a.i. ha -1 to control broadleaf weeds at each location. Trials were harvested using a small plot forage harvester (Hege Equipment).
Impact was also entered into the University of Tennessee and Mississippi State University public yield trials. Information on their planting and management protocols were published previously (Bates and McIntosh, 2013; White et al., , 2013 .
A crabgrass grazing experiment was conducted during summers of 2014 through 2017 at Noble's Headquarters Farm located in south-central Oklahoma (34°10¢ N, 97°10¢ W; elevation 266 m). The soil type of the experimental site was a Heiden clay (fine, smectitic, thermic Udic Haplusterts) with average pH of 6.6 and 37 g kg -1 organic matter. At the beginning of the study, the average Mehlich-III extractable soil P, K, Ca, and Mg were 68, 335, 7705, and 1363 kg ha -1 , respectively. The experiment was a completely randomized design with three pasture replicates (0.8 ha). Impact was evaluated as part of another forage system that also used wheat (Triticum aestivum L.) and alfalfa (Medicago sativa L.) in a two-pasture rotation. Impact was no-till planted at 4.48 kg pure live seed ha -1 into a grazedout wheat stubble in 2014 and again in 2016 in the rotation paddocks after the alfalfa died. In 2015 and 2017, paddocks were allowed to reestablish from volunteer crabgrass seedlings from the previous year's soil seed bank (with no tillage implemented). The 'NF101' wheat paddocks were fertilized in September each year with P according to the soil test recommendation with diammonium phosphate (18-46-0) and with N (urea-ammonium sulfate blend; 34-0-0) so that a total of soil residual N plus fertilizer N would equal 112 kg N ha -1 . The crabgrass paddocks were not fertilized except during the 2015 season, when crabgrass paddocks were fertilized with an additional 38 kg N ha -1 of urea-ammonium sulfate prior to grazing due to N leaching from above-average rainfall.
Grazing was initiated each year when forage mass was adequate (≥1300 kg DM ha -1
) and was terminated when forage mass was limiting (<1100 kg DM ha -1 ) or the forage nutritive value became low enough to reduce intake, thus limiting animal gains (Ellis et al., 1984; Redmon et al., 1995; Beck et al., 2008) . Paddocks were evaluated on 28-d intervals for estimations of forage mass, forage allowance, and steer average daily gain. Hand-plucked samples were taken every 28 d at 40 random locations per paddock to estimate nutritive value of the grazed portion of the canopy, typically represented by the top quarter of the canopy. The goals for managing forage mass were to maximize total gain per hectare, to avoid forcing the steers to graze poor quality forage, and to reduce variation in forage allowance among experimental units.
Grazing crabgrass was initiated on 10 July 2014, 25 June 2015, 23 June 2016, and 30 June 2017 and was terminated on 4 Sept. 2014 , 7 Aug. 2015 , 8 Aug. 2016 , and 30 Aug. 2017 . Paddocks were continuously stocked with a variable stocking rate using preconditioned Angus and Angus × Brangus steers (283 ± 44 kg initial body weight) of local origin. Each year, two "tester" steers were randomly assigned to each paddock. These testers grazed the paddock for the duration of the experiment for that year. Additional "grazer" (nontester) steers were added or removed from the paddocks periodically in an attempt to equalize forage allowance across paddocks (Sollenberger et al., 2005) .
Characteristics
Morphological Characteristics
Impact's RHS leaf and stem color chart scores were 137A, 137B, and 137C, similar to those of Red River. Leaf and stem color chart scores for the cultivar Quick-n-Big were primarily 137B and 137D. Impact differed significantly (p < 0.05) from Red River by possessing a later heading date, a more erect growth habit, a taller extended plant height, and longer tiller leaves when individual seedlings were transplanted into the field in May or July in Ardmore, OK ( Fig. 1; Table 1 ). Impact also possesses longer inflorescences and greater numbers of racemes per inflorescence than Red River at both the May and July transplanting dates (Table 2) .
Impact is later maturing with a longer vegetative period than current commercial crabgrass cultivars (Fig. 1) . In trials established in 8 May 2014 and 1 July 2015 at Ardmore, Impact headed significantly (p < 0.05) later than Red River and Quickn-Big in both trials, averaging 8 and 10 d later, respectively, when averaged across years (Table 1) .
Impact differs significantly (p < 0.05) from the cultivar Quick-n-Big by possessing longer tiller leaves, a taller extended plant height, and smoother leaf margins when seedlings were transplanted into the field in May or July in Ardmore (Table 1) . Impact also possessed longer inflorescences and greater numbers of racemes per inflorescence than Quick-n-Big at both the May and July transplanting dates in Ardmore (Table 2 ).
Agronomic Performance
When tested in small plot yield performance trials conducted at Gene Autry, OK, in 2010 and 2011 and at Ardmore in 2014 (Tables 3 and 4) , there were no differences (P < 0.05) in total forage yields of Impact compared with Quick-in-Big or Red River. However, Impact was higher in yield (p < 0.05) compared with Quick-n-Big during late-season harvest at Gene Autry on 25 Aug. 2010 and 23 Sept. 2011. The same trend was observed in 2014, with Impact yielding significantly (p < 0.05) more forage than Quick-n-Big during late-season harvest at Ardmore on 7 October and at Vashti on 9 October.
At Vashti in 2014, Impact produced more monthly and total forage yield than both Red River and Quick-n-Big (Table 4) .
When tested in Mississippi at two locations (Starkville and Holly Springs) for 2 yr White et al., 2013) , and at Knoxville, TN, during 2013 (Bates and McIntosh, 1.9 0.3 4.9 6.2 ns ns 0.6 ns 0.3 † Average day of heading from 1 January. ‡ Visual score of 1-9, where 1 = prostrate, 9 = very erect. § Defined as the first leaf subtending the flag leaf. ¶ Visual score of 1-9, where 1 = smooth, 5 = semi-rough, and 9 = very rough.
# ns, nonsignificant. Tables  3 and 4. Impact is numerically greater than Red River and significantly greater than (p < 0.05) Quick-n-Big for in vitro true dry matter digestibility (IVTDMD) and lower than Quick-n-Big in neutral detergent fiber (NDF) ( Table 5) . It was also numerically In beef cattle grazing trials, Impact crabgrass had relatively high nutritive value, which did not differ between years. Values for CP concentration ranged from 118 to 154 g kg -1 , and IVTDMD values ranged from 722 to 774 g kg -1 (Table 6) , which is generally adequate to meet the nutrient requirements of a growing yearling (NRC, 1996) . Total number of grazing days ranged from 191 to 490 d ha -1 (average 341 d ha ). It is noteworthy that there was no difference in forage mass (average 1400 kg DM ha -1 ) at grazing initiation between years (data not shown), indicating similar crabgrass stands were achieved by only seeding Impact the first year and allowing stands to reseed the second year, thereby reducing establishment seed costs. In addition, forage allowance (average 0.85 kg forage kg -1 beef) generally did not differ, indicating that the second-season crabgrass stands were not overgrazed. However, it was observed that a native, Texas cupgrass [Eriochloa sericea (Scheele) Munro ex Vasey], encroached, especially in the second season, which may have contributed to the lower animal performance in the second year after each establishment. In addition, there were no apparent animal issues related to grazing crabgrass. These data indicate that crabgrass could be utilized in a summer stocker grazing system to complement graze-out wheat.
2013), yields of
Impact ranged from 3.4 to 12.3 Mg ha -1 across all locations and years. Differences between crabgrass cultivars were variable but similar to Oklahoma trials shown in-----------------------kg ha -1 --------------------------------------------------kg ha -1 ---------------------------
Availability
An application for US Plant Variety Protection will be made for Impact crabgrass. Seed of Impact has been deposited in the USDA-ARS National Center for Genetic Resources Preservation, where it will be available for distribution 20 yr from the date of publication. The Noble Research Institute, LLC, will maintain breeder seed. Impact crabgrass is licensed for commercial production and sales to Barenbrug USA.
